The aim was to investigate whether coffee or caffeine consumption is associated with reproductive endpoints among women with natural fertility (ie, time to pregnancy [TTP] and spontaneous abortion [SAB]) and among women in fertility treatment (ie, clinical pregnancy rate or live birth rate). Design: This study was a systematic review and dose-response meta-analysis including data from case-control and cohort studies. Methods: An extensive literature search was conducted in MEDLINE and Embase, with no time and language restrictions. Also, reference lists were searched manually. Two independent reviewers assessed the manuscript quality using the Newcastle-Ottawa Scale (NOS). A twostage dose-response meta-analysis was applied to assess a potential association between coffee/ caffeine consumption and the outcomes: TTP, SAB, clinical pregnancy, and live birth. Heterogeneity between studies was assessed using Cochrane Q-test and I 2 statistics. Publication bias was assessed using Egger's regression test.
Introduction
Subfecundity and infertility are multifactorial conditions of growing concern in public health. Worldwide, one in six couples experience fecundity problems during their reproductive lifetime. [1] [2] [3] While the cause often may be explained by failure of ovulation, damages on the fallopian tubes, or low sperm count, the reduced fecundity is still unexplained in many cases. Thus, investigations of a potential effect of modifiable exposures on longer waiting time to pregnancy (TTP), increased rate of spontaneous abortion (SAB), or reduced live birth rate are important.
Coffee consumption is common among people throughout the world. Worldwide, Finland has the highest consumption (12.0 kg coffee/person/year), with Denmark being the fourth most coffee-consuming country (8.7 kg coffee/person/ year). Also, coffee and other caffeine-containing drinks and foods are widely consumed by women desiring to conceive and by pregnant women. On average, a cup of coffee contains ~100 mg of caffeine. 4 Even small effects of coffee or caffeine intake on fecundity could have considerable public health consequences, considering the large consumption of these substances.
The European Food Safety Authority (EFSA) recommends women desiring to conceive and pregnant women to keep their daily caffeine consumption below 200 mg, 5 while WHO recommends a daily caffeine intake below 300 mg. 6 Caffeine is a central ingredient in coffee, while other sources of caffeine include tea, soft drinks, chocolate, and some medications.
The association between caffeine intake and female fecundity has been studied with inconsistent findings, in studies with both retrospectively [7] [8] [9] [10] [11] [12] [13] and prospectively collected exposure data. [14] [15] [16] [17] [18] [19] A high level of coffee consumption during pregnancy has been associated with an increased risk of fetal death after 20 weeks of gestation 20, 21 and stillbirth. 22 In meta-analyses, an increased risk of low birth weight and small for gestational age was found, 23 but no association was found between caffeine intake during pregnancy and the risk of preterm birth. 23, 24 Recently, a meta-analysis reported that an increment in intake of 100 mg caffeine per day was associated with a 14% increased risk of SAB. 23 However, the authors did not account for the varying quality of the included studies, including varying (or none) adjustment for potential confounders. Studies that fail to adjust for important risk factors associated with SAB may over-or underestimate the risk associated with caffeine consumption. Hence, taking adjustment status into account would considerably improve the quality of a meta-analysis. Moreover, other substances in coffee besides caffeine might play an important role. Finally, applying a broader view on fecundity through inclusion of different reproductive endpoints among both women conceiving naturally and following fertility treatment could extend the use of the results and help general practitioners and fertility clinics provide balanced information to women and couples seeking advice or even fertility treatment. No meta-analysis has previously reported on a possible association between coffee/caffeine intake and TTP or endpoints among couples in fertility treatment.
The aim of this systematic review and dose-response meta-analysis was to investigate whether consumption of coffee or caffeine is associated with reproductive endpoints among women with natural fertility (ie TTP and SAB) and among women in fertility treatment (ie clinical pregnancy rate and live birth rate).
Methods
A review protocol is available from the PROSPERO database. 25 The protocol was registered on June 9, 2015 (registration number: CRD42015020333).
Search strategy and selection
We conducted a comprehensive literature search in MED-LINE and Embase databases with the help of a medical librarian on May 26, 2015 . The following keywords and medical subject headings were used to identify relevant articles in the databases: (["Fertility" or "Infertility, Female" or "Reproduction" or "Preconception Care") or ["Reproductive Techniques, Assisted" or "Reproductive Techniques" or "fertility treatment"]) AND ("Caffeine/adverse effects" or "Coffee") AND ("Case-Control Studies" or "Cohort Studies"). To include non-indexed new literature, an additional search was performed using free text terms. No restrictions were made regarding study language or year of publication. Further, the reference lists of retrieved articles and reviews were searched manually for additionally relevant studies. The Clinical Epidemiology 2017:9 submit your manuscript | www.dovepress.com
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Consumption of coffee or caffeine and fecundity and fertility first author reviewed all retrieved articles for eligibility by title and abstract by consulting with at least one co-author in cases of any doubt about the inclusion of a given study or not. Potentially eligible articles were thoroughly read in full text to check whether they fulfilled the following inclusion criteria:
1. Participants had to be either women/couples trying to conceive naturally or women/couples trying to conceive by medically assisted reproduction (MAR) treatment 2. Studies that reported a numerical exposure range of either coffee or caffeine consumption 3. Studies that investigated at least one of the outcomes of interest: TTP, SAB, clinical pregnancy, and live birth 4. Articles that reported data from original studies (ie, no review articles) 5. Studies of which the design was a case-control study or a cohort study (ie, no RCT)
Before finalizing the manuscript, the database search was repeated on April 3, 2017.
Data extraction
All included full text articles were read independently by at least two authors. A data extraction form was developed a priori, ensuring a standardized procedure. The following data were extracted: lead author surname, study title, country of origin, year of publication and journal, study design, study population (size and selection), exposure and outcome assessment, covariates adjusted for, main results, study limitations, and assessment of quality scoring.
We assessed the quality of all included studies using the Newcastle-Ottawa Scale (NOS). 26 Thus, the selection process and comparability of the study groups as well as the ascertainment of exposure or outcome of interest of the included studies were evaluated for either cohort or case-control studies (please see scoring details in the Supplementary material). In addition to the NOS scheme, we constructed an explanatory form ensuring a standardized scoring among the authors with regard to the specific scope of this review (Supplementary material). When using NOS to evaluate study comparability, one has to choose the two most important covariates. Hence, based on the current knowledge, maternal age was chosen as the most important factor to adjust for. As additionally important adjustment factors, smoking was chosen for studies evaluating TTP and MAR treatment, while maternal alcohol consumption was chosen for those investigating SAB. All studies were allocated a total score between 0 and 9 independently by a minimum of two authors. Any inconsistency was resolved by discussion, leading to a uniform decision. Studies with a total score of ≥7 were considered as " high-quality studies", and in a sub-analysis, studies were stratified according to this selected cut-off value. Regardless of total NOS score, all studies were included in the review.
This review is reported in accordance with the PRISMA statement 27 for reporting of systematic review and metaanalysis. Supplementary material regarding the full search strategy for MEDLINE, elaborated reasons for exclusion, and NOS explanatory form are all available online.
Outcomes
The ability to naturally conceive was investigated by two broad fecundability measures including TTP (ie, the number of months or cycles taken by a couple to conceive, when being sexually active and not using birth control) and fecundability odds ratio (FOR) (ie, the ratio of couple's probability of conceiving in one menstrual cycle). 28 The capability of maintaining a pregnancy after conception was evaluated by the risk of experiencing an SAB (yes/no). Among couples receiving MAR treatment, a possible association was investigated using different endpoints to evaluate a successful fertility treatment (ie, achieving a pregnancy or live birth after fertility treatment; yes/no).
Statistical analysis
Although still included in the review, studies were excluded from the meta-analyses if they did not provide information on the number of cases and total number of subjects within each exposure category and whose corresponding author did not respond to emails asking for additional data to calculate these numbers. 7, 9, 10, 14, 15, 17, [29] [30] [31] [32] [33] Also, we excluded studies that did not report on three or more quantitative categories of coffee/caffeine consumption, [34] [35] [36] [37] as these cannot contribute sufficient data when performing a dose-response meta-analysis. 38 We applied a two-stage dose-response meta-analysis to assess a potential association between coffee/caffeine consumption and our outcomes. 39 For fecundability and MAR treatment, we included only fixed effects in the metaanalysis due to the low number of included studies, 40 while for SAB, we conducted a random-effects meta-analysis after considering heterogeneity between studies. As coffee/caffeine consumption was reported on various scales, we converted exposure data into a uniform measurement (mg/day). Studies reporting consumption in cups of coffee were recalculated into an approximate caffeine content, assuming that one cup of coffee in general contains 100 mg caffeine. 4, 41 As the approximation of caffeine content per cup of coffee might be imprecise, a sensitivity analysis was performed, assuming Clinical Epidemiology 2017:9 submit your manuscript | www.dovepress.com
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Lyngsø et al that one cup of coffee contained 150 mg caffeine. Coffee/ caffeine consumption was modeled using restricted cubic splines with three knots at the 10th, 50th, and 90th percentiles of the distribution of doses. 38, 42, 43 For each model, we present an overall p-value testing that the two regression coefficients describing the nonlinear relationship were simultaneously equal to zero. Also, upon finding a statistical significant association, we present a p-value testing the linear versus nonlinear relationship. 44 When analyzing risk of SAB, we performed stratified analyses by type of consumption (caffeine vs coffee), adjustment status (crude vs any adjustment), study quality (NOS>7 vs NOS<7), and study design (cohort vs case-control). Similar analyses were not possible for other outcomes due to the low number of studies. Heterogeneity between studies was assessed using the Cochrane Q-test and the I 2 statistic. Low heterogeneity was defined by I 2 values <25%, while a I 2 value >75% was considered an indicator of substantial heterogeneity. 45 Publication bias was assessed for SAB studies, using Egger's regression test. 46 As meta-analysis for fecundity and MAR endpoints only included a maximum of three studies, tests of heterogeneity and publication bias were irrelevant for these outcomes. 47 All statistical analyses were performed using the "dosresmeta" and "metafor" packages in R version 3.3.1. 48, 49 p-values <0.05 were considered statistically significant.
Results
Characteristics of the included studies
A total number of 379 articles were identified through the systematic literature search, and an additional 68 articles were identified through a manual search of their references ( Figure 1 ). Of the total 447 articles, 136 were duplicates and thus excluded. The remaining 311 unique articles were screened by title and, if necessary, by abstract, and 195 did not meet the eligibility criteria. Full-texts were assessed for the remaining 116 articles. Of these, 68 articles were excluded due to not meeting the eligibility criteria, and one article was excluded due to insufficient data reporting.
Thus, a total of 47 studies were included in the systematic review. Of these, 35 studies had dose-response information (ie, reporting at least three or more quantitative exposure categories) and were included in our meta-analyses. Of these 35 studies, 5 studies reported about the endpoints of fecundity 9, 10, 16, 19, 50 , 27 studies reported about SAB, 21, 32, 34, and 3 studies reported on the outcomes of MAR. [74] [75] [76] Results from the remaining 12 studies that did not provide sufficient data to be included in the meta-analysis are included as a narrative description.
All included studies were published between 1988 and 2015. Thirty-one were cohort studies, while 16 were case-control studies. Study characteristics, results, and the assigned total NOS scores are presented in Tables 1-3 (for  NOS elaborations, please see the Table S1 ). The presented results cover a variety of countries with large differences in exposure levels ranging from non-consumers to those who consume over 1,200 mg/day (corresponding to 12 cups of coffee/day). Also, adjustment for potential confounders varied considerably between studies (Tables 1-3 ).
FOR
In the three cohort studies providing sufficient data to be included in the meta-analysis, we found no indication of an association between caffeine intake up to 400 mg/day and altered FOR (overall p=0.76; Figure 2A ). Compared with no caffeine intake, the pooled odds ratios for altered fecundability were 1.03 (95% confidence interval [CI]: 0.83; 1.28) for 100 mg caffeine/day and 1.09 (95% CI: 0.86; 1.37) for 400 mg caffeine/day.
Studies not eligible for meta-analysis
Five other studies have addressed a possible association between coffee/caffeine consumption and fecundability with contradicting findings. Two studies from the US 13, 15 including a total of 104 and 6,303 women, respectively reported reduced fecundability with higher caffeine consumption in the late 1980s. However, results by three later studies (two European studies and one US study) 14, 17, 30 including 259 and 423, and 470 women, respectively, support the findings of no association between caffeine consumption on fecundability.
TTP
Only two cohort studies provided sufficient data on TTP, to be included in the dose-response meta-analysis. The results did not indicate an association (p=0.43 for TTP >6 months and p=0.98 for TTP >12 months) ( Figure 2B and 2C).
Compared with no caffeine intake, the pooled relative risks for TTP >6 months were 0.92 (95% CI: 0.79; 1.07) for 100 mg caffeine/day and 0.76 (95% CI: 0.49; 1.18) for 600 mg caffeine/day. For TTP >12 months, the pooled relative risks were 0.99 (95% CI: 0.88; 1.11) for 100 mg caffeine/ day and 0.97 (95% CI: 0.71; 1.33) for 600 mg caffeine/day, compared with no caffeine intake. 
Studies not eligible for meta-analysis
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Consumption of coffee or caffeine and fecundity and fertility consumption and TTP. Bolúmar et al 7 reported on 3,146 European women and found an increased risk of TTP >9.5 months with a caffeine intake of >500 mg/day when reporting retrospectively on their first pregnancy. However, no association was found when reporting on the most recent waiting time. Another study including 66 American women 29 did not find an association between caffeine consumption and TTP.
SAB
We found that higher intake of caffeine was associated with higher risk of spontaneous abortion (overall association p<0.0001; p for non-linearity <0.01), based on 27 studies providing sufficient data to be included in the meta-analysis ( Figure 2D ). Compared with no caffeine intake, the pooled relative risks for SAB were 1.08 (95% CI: 1.03; 1.13) for Abbreviations: GiFT, gamete intra-fallopian transfer; NOS, Newcastle-Ottawa scale; ivF, in vitro fertilization; SAB, spontaneous abortion; BMi, body mass index; OR, odds ratio. 
714
Lyngsø et al 100 mg caffeine/day, 1.37 (95% CI: 1.19; 1.57) for 300 mg caffeine/day, and 2.32 (95% CI: 1.62; 3.31) for 600 mg caffeine/day. There was evidence of significant between-study heterogeneity (I 2 =73,7%; p<0.0001), and Egger's regression test provided evidence of substantial publication bias (p<0.0001; Table 2 ).
We stratified the SAB analyses on type of consumption, adjustment status, study quality, and study design. The analyses revealed that the associations were similar between studies reporting caffeine and coffee consumption (p for heterogeneity=0.87). Also, the associations were similar across strata according to adjustment status (ie, studies with adjusted results compared to unadjusted results) (p for heterogeneity=0.44) and according to study quality (ie, comparing studies with NOS ≥7 with those of NOS <7) (p for heterogeneity=0.22). We found weak evidence of a difference by study design with the associations being more pronounced in cohort studies than in case-control studies (p for heterogeneity=0.04). In a sensitivity analysis, changing the conversion factor of caffeine contained in one cup of coffee from 100 mg to 150 mg did not substantially change the results.
Studies not eligible for meta-analysis
Five other studies, not included in the meta-analysis, have investigated a possible association between coffee/caffeine consumption and SAB with consistent findings in line with our results. A Swedish cohort study including 654 women 31 reported an increased risk of SAB with a daily coffee consumption greater than three cups, while a case-control study among 452 SaudiArabian women 37 showed an association at caffeine consumption levels >150 mg/day. Also, the association of an increased risk of SAB with caffeine consumption was found among a selected group of 191 American women with type-1 diabetes. 35 In an Italian case-control study including 312 women, 33 a dose-response association was reported between caffeine intake and risk of recurrent SAB. Also, Parazzini et al 36 found an association with any coffee consumption among women with recurrent pregnancy loss in a case-control study including 260 women; however, results were not statistically significant.
MAR treatment
Only two cohort studies provided sufficient data on live birth rate among couples undergoing in vitro fertilization (IVF) Figure 2 Dose-response association between caffeine consumption and odds ratio of fecundability (A), relative risk of time to pregnancy >6 months (B) and >12 months (C), spontaneous abortion (D), and live birth rate among couples receiving MAR treatment (E) compared to 0 mg consumption as reference. Odds ratios/relative risks are plotted on the log scale with 95% confidence intervals for the spline model. Tick marks on the x-axis represent category medians of exposure from the included studies. Abbreviations: MAR, medically assisted reproduction. 
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Consumption of coffee or caffeine and fecundity and fertility treatment 74, 76 to be included in the dose-response metaanalysis. The results did not indicate an association between caffeine intake and the live birth rate among women in fertility treatment (p= 0.94; Figure 2E ). The pooled relative risks for achieving a live birth were 0.99 (95% CI: 0.89; 1.10) for 100 mg caffeine/day and 1.00 (95% CI: 0.80; 1.24) for 300 mg caffeine/day, compared with no caffeine intake.
Study not eligible for meta-analysis
Only one study by Al-Saleh et al 75 reported on the pregnancy rate among couples undergoing fertility treatment. The study showed no association between coffee/tea consumption or serum caffeine concentration and the success rate of pregnancy among 619 Saudi-Arabian women undergoing their first IVF-treatment cycle. However, the number of eggs was lower at higher levels of serum caffeine.
Discussion
This systematic review and meta-analysis showed no clear association between exposure to coffee/caffeine and natural fertility as measured by FOR or waiting TTP. However, due to the limited number of studies included, no firm conclusions can be drawn for these endpoints. Our pooled results indicate that coffee/caffeine consumption is associated with a significantly increased risk of SAB, as expected from previous reviews and meta-analyses. 23, 78, 79 Further, in addition to previous studies, we intended to capture nonlinear associations using novel statistical methods but found no evidence of a "threshold effect". With regard to the potential effect of coffee or caffeine consumption on the outcomes of fertility treatment, our sparse results on MAR treatment as measured by the pregnancy and live birth rate in connection with IVF treatment did not show an association. Yet, the data available enable us to conclude little about the potential dose-response relationship.
Various hypotheses exist concerning the possible mechanisms of the potential effect of caffeine on different fecundity and pregnancy outcomes, but the eventual mechanisms are still unclear. Within the human body, caffeine acts as a nonselective adenosine antagonist; 80 it increases the intracellular concentration of cyclic AMP 81 and alters the blood levels of catecholamines. 82 Coffee and caffeine consumption may affect the reproductive health by affecting endogenous hormone levels through changes in ovarian function or alterations in hormone metabolism: numerous studies have reported an inverse association between coffee/caffeine intake and levels of free estradiol [83] [84] [85] [86] in line with the increased levels of sex hormone-binding globulin reported by others. [87] [88] [89] However, contradicting results of increased levels 76, 90 or no effects on estradiol levels are also reported. 87, 88, 91, 92 Caffeine and estradiol are both metabolized by the hepatic enzyme CYP1A2 93, 94 , so a possible pathway for caffeine to interfere with estradiol levels is through a common metabolism. Also, besides caffeine, coffee contains numerous other bioactive substances including lignans and isoflavonoids, both belonging to the phytoestrogen family with great affinity for the estrogen receptor. 4 As a consequence, changes in hormonal levels might impact on the menstrual cycle, and a daily caffeine consumption >300 mg has been associated with shorter but not with longer menstrual cycle length. 95 Moreover, caffeine intake was not associated with the number of oocytes retrieved, the fertilization rate, or implantation rate among women receiving fertility treatment. 76 The conflicting results on coffee's potential effect on the hormonal pathways are in line with our results suggesting no clear association with fecundity endpoints. In pregnant women, caffeine readily crosses the placental barrier and as a result is distributed to all fetal tissue, making the fetus exposed to the same caffeine levels as the mother. 96 Also, coffee intake has been associated with decreased levels of both estrogen and hCG, 97 and caffeine consumption during pregnancy is shown to increase levels of catecholamines and cyclic adenosine monophosphate that might impact on placental blood flow. [98] [99] [100] Indeed, these pathways could have an influence on the increased risk of SAB as observed in this meta-analysis.
This review and meta-analysis has several strengths, including the broader investigation of possible routes of interfering with the ability to conceive and carry a pregnancy to term. Another strength is the dose-response analysis, allowing us to include all information on exposure outcome by including information on intermediate categories, thus making the analysis more effective than the traditional highest versus lowest approach. Using this method, we were able to provide a detailed and more flexible description of the risk of outcome throughout the observed range of exposure. For the SAB analysis, we were able to include a relatively large number of studies providing higher statistical power and allowing us to perform stratified analyses. Hence, we were able to consider potential sources of heterogeneity, including taking into account the varying quality of the included studies.
However, this systematic review and dose-response meta-analysis also has several potential limitations. Though a majority of the included studies adjusted for potential confounders, the presence of residual or unmeasured confounding cannot be excluded due to the observational nature of the included studies. We observed marked between-study Clinical Epidemiology 2017:9 submit your manuscript | www.dovepress.com
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Lyngsø et al heterogeneity, which can be caused by methodological or actual differences between the included studies. Consequently, data on SAB were analyzed using a random-effects model. In addition, possible sources of heterogeneity in SAB studies were addressed in stratified analysis, and only study design was found of significance.
Based on the current knowledge, we chose alcohol instead of smoking to be the second most important factor to adjust for in studies reporting on SAB. However, had smoking been selected instead, the NOS would have differed only by one point in three of the 33 evaluated studies as 18 adjusted for both alcohol consumption and smoking, while 12 did not adjust for either of the two. A priori, we determined the threshold for depicting a high-quality study as an NOS ≥7. However, changing the threshold in a sensitivity analysis to NOS ≥8 did not noticeably alter the association in the two strata (p for heterogeneity=0.28).
We found evidence of publication bias for studies reporting on SAB, indicating that small studies not reporting any association are less likely to be published. Thus, results from SAB analysis should be interpreted bearing this in mind. Due to the limited number of studies reporting sufficient data on fecundity or MAR endpoints, assessment of publication bias for these could not be done.
As data on caffeine were self-reported and obtained by various questionnaires or interview, exposure misclassification of coffee/caffeine intake is unavoidable. Especially studies with retrospectively collected exposure data are prone to recall bias. Further, due to the numerous types of questionnaires used to assess exposure, the accuracy and data quality are expected to differ accordingly.
Yet, validation studies support that coffee consumption can be assessed with fairly high validity. 101 Due to the various sources of exposure, it is difficult to estimate the total caffeine consumption accurately. Further, coffee contains a series of different chemical substances, making it difficult to segregate potential biological effects from caffeine from those of other bioactive compounds. Also, content of the different substances in coffee varies by type of bean, brewing method, and cup size. 102 Thus, a possible association might be caused by other compounds or by a cocktail effect due to simultaneous exposure to multiple bioactive substances. However, most studies have focused on exposure to caffeine and thus only to some extent on exposure to coffee. In general, exposure assessment was reported as the average daily intake, and consequently we were not able to take the consumption patterns of coffee/caffeine into account. Also, different conversion factors were used in studies when translating coffee consumption into caffeine. In the meta-analysis, we tried to quantify the amount of caffeine intake when exposure was only reported as cups of coffee, but by doing so, we were unable to integrate the pronounced variation in caffeine content by different types of coffee consumed. However, changing the conversion factor up to 150 mg caffeine per cup of coffee in a sensitivity analyses did not change the risk of SAB markedly.
The actual level of caffeine exposure might vary greatly due to individual differences in the CYP1A2 gene activity. 70, 103 Hence, polymorphism of CYP1A2 has been linked to both variability in the clearance rate of caffeine 104 and variability in serum estradiol concentrations. 105 As a consequence, the half-life of caffeine varies between 1.5 hours for fast metabolizers and up to 10 hours for slow metabolizers, 4 making it difficult to settle on a relevant window of exposure.
In the context of SAB, reverse causation has to be considered; a viable pregnancy might produce more pronounced pregnancy symptoms, resulting in greater aversion to coffee and thus a decreased caffeine intake. However, a clinically verified SAB may be diagnosed weeks after the actual fetal demise and thus the yet unrecognized pregnancy loss might be the cause of an increased caffeine consumption rather than the opposite -an increased consumption causing adverse reproductive outcomes. In contrast to previous meta-analyses 78, 79 that presented pooled endpoints of SAB with still birth/fetal death, we only included SAB, as the underlying etiology indeed are different.
Six cohort studies out of the included 32 studies on SAB verified the presence of a pregnancy at the time of reporting exposure, thereby reducing the risk of reversed causation. Among these studies, an association between caffeine intake and SAB was indicated, albeit only statistically significant in three studies.
Due to the great differences in caffeine metabolism, future studies may benefit from actually evaluating circulating caffeine levels or its metabolites (eg, serum paraxanthine, the main metabolite) in linkage with genotyping to heighten the information of the actual exposure level. Thus, future studies could consider Mendelian randomization. Also, to possibly segregate effects of caffeine from those of other bioactive substances in coffee, future studies could consider evaluating the consumption of decaffeinated coffee.
Conclusion
In conclusion, results from this dose-response meta-analysis support the evidence of an association between coffee/caffeine intake and the risk of SAB. However, results from the SAB analyses have to be interpreted with caution due to Clinical Epidemiology 2017:9 submit your manuscript | www.dovepress.com
Dovepress
717
Consumption of coffee or caffeine and fecundity and fertility the significant heterogeneity and risk of bias detected, not least the considerable risk of publication bias. As coffee is the main source of caffeine consumption, it is still unclear whether the association between coffee/caffeine consumption and SAB is related to the potential harmful effects of caffeine or to some of the other bioactive components of coffee. Viewing the reproductive capacity in a broader perspective, there seems to be little, if any, association between coffee/ caffeine consumption and fecundity. Even so, there is still a need for further studies to investigate the fecundity and MAR endpoints on a larger scale than previously done, using better study designs and including improved reporting combined with relevant adjustment strategies.
